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(57) ABSTRACT

A circuit layout structure is suitable for a circuit board and
includes following components. A first differential pair and a
second differential pair respectively extend from the inside of
a chip area of the circuit board to the outside of the chip area
through a first patterned conductive layer of the circuit board,
and respectively extend between the chip area and a port area
of the circuit board through a second patterned conductive
layer of the circuit board. A third differential pair extends
from the chip area to the port area through the first patterned
conductive layer. A first ground plane is constituted by the
first patterned conductive layer. Orthogonal projections of the
first differential pair and the second differential pair on the
second patterned conductive layer overlap the first ground
plane.

21 Claims, 5 Drawing Sheets
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CIRCUIT LAYOUT STRUCTURE, CIRCUIT
BOARD AND ELECTRONIC ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefits of U.S. provi-
sional application Ser. No. 62/025,975, filed on Jul. 17, 2014
and Taiwan application serial no. 103130620, filed on Sep. 4,
2014. The entirety of each of the above-mentioned patent
applications is hereby incorporated by reference herein and
made a part of this specification.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a circuit board; more particularly,
the invention relates to a circuit layout structure suitable for a
circuit board to reduce signal interference, a circuit board
having the circuit layout structure, and an electronic assembly
having the circuit layout structure.

2. Description of Related Art

At present, the USB 3.0 has become a very popular stan-
dard, whereas issues of electromagnetic interference (EMI)/
radio frequency interference (RFI) may arise at the frequency
of approximately 2.5 GHz. Since the data rate and the clock
frequency of the USB 3.0 standard are 5 Gbps and 2.5 GHz,
respectively, devices (e.g., a wireless module of a wireless
mouse) with the operating frequency at approximately 2.5
GHz may be interfered by USB 3.0 signals and may fail to
work.

For instance, a USB 3.0 hub has a circuit board, a USB 3.0
chip, and a USB 3.0 electrical connector. The USB 3.0 chip
and the USB 3.0 electrical connector are installed on the
circuit board, and the USB 3.0 chip is often electrically con-
nected to the USB 3.0 electrical connector through surface
circuits of the circuit board. If the casing of the USB 3.0 hub
is made of plastic and is not covered by appropriate metal
materials, the frequency of RFI from the USB 3.0 signals
(with the clock frequency at 2.5 GHz) transmitted through the
surface circuits of the circuit board is approximately at 2.5
GHz. Such EMI/RFI may pose an impact on the wireless
module of the wireless mouse with the operating frequency at
approximately 2.4 GHz.

SUMMARY OF THE INVENTION

The invention is directed to a circuit layout structure suit-
able for a circuit board, and the circuit layout structure is
configured to reduce interference with the environment dur-
ing signal transmission.

The invention is directed to a circuit board configured to
reduce interference with the environment during signal trans-
mission.

The invention is directed to an electrical assembly config-
ured to reduce interference with the environment during sig-
nal transmission.

A circuit layout structure of the invention is suitable for a
circuit board. The circuit board has a chip area, a port area, a
first patterned conductive layer, a second conductive layer, a
dielectric layer, and a plurality of conductive vias. The first
patterned conductive layer and the second patterned conduc-
tive layer are separated from each other by the dielectric layer.
The conductive vias are electrically connected to the first
patterned conductive layer and the second patterned conduc-
tive layer. The circuit layout structure includes a first differ-
ential pair, a second differential pair, a third differential pair,
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a first ground plane, and a second ground plane. The first
differential pair extends from an inside of the chip area to an
outside of the chip area through the first patterned conductive
layer and extends between the chip area and the port area
through the second patterned conductive layer. The second
differential pair extends from the inside of the chip area to the
outside of the chip area through the first patterned conductive
layer and extends between the chip area and the port area
through the second patterned conductive layer. The third dif-
ferential pair extends from the chip area to the port area
through the first patterned conductive layer. A first ground
plane is constituted by the first patterned conductive layer. An
orthogonal projection of the first differential pair on the sec-
ond patterned conductive layer overlaps the first ground
plane. An orthogonal projection of the second differential pair
on the second patterned conductive layer overlaps the first
ground plane. The second ground plane is constituted by the
second patterned conductive layer and has a first opening and
a second opening. The first differential pair and the second
differential pair respectively extend in the first opening and
the second opening through the second patterned conductive
layer.

A circuit board of the invention includes a plurality of
patterned conductive layers, a plurality of dielectric layers,
and a plurality of conductive vias. The dielectric layers and
the patterned conductive layers are alternately stacked. The
conductive vias pass through the dielectric layers, so as to
connect the patterned conductive layers. These components
constitute said circuit layout structure.

An electronic assembly of the invention includes a circuit
board having a chip are and a port area, a chip that is installed
in the chip area, and an electrical connector installed in the
port area is provided. The circuit board provided herein has
said circuit layout structure.

In view of the above, in the invention, the first and second
differential pairs initially arranged at the first patterned con-
ductive layer are moved down to the second patterned con-
ductive layer; through the vertical shielding effect achieved
by the first ground plane and the horizontal shielding effect
achieved by the second ground plane, the interference with
the environment during signal transmission through the first
and second differential pairs can be reduced.

In order to make the aforementioned features and advan-
tages of the disclosure more comprehensible, embodiments
accompanied with figures are described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram illustrating an electronic
assembly according to an embodiment of the invention.

FIG. 2 is a schematic cross-sectional diagram illustrating
the circuit board depicted in FIG. 1.

FIG. 3 is a schematic partial plane view illustrating the first
patterned conductive layer depicted in FIG. 2.

FIG. 4 is a schematic partial plane view illustrating the
second patterned conductive layer depicted in FIG. 2.

FIG. 5 is a schematic partial plane view illustrating a path
of signals transmitted through the first differential pair
depicted in FIG. 1.

FIG. 6 is a schematic partial plane view illustrating a path
of signals transmitted through the third differential pair
depicted in FIG. 1.

DETAILED DESCRIPTION OF DISCLOSED
EMBODIMENTS

With reference to FIG. 1, in the present embodiment, the
electronic assembly 10 includes a chip 12, an electrical con-
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nector 14, and a circuit board 50. The circuit board 50 has a
chip area 50a and a port area 5056. The chip 12 (e.g., the USB
3.0 chip orthe USB 3.1 chip) is installed in the chip area 50a.
The electrical connector 14 (e.g., the USB 3.0 electrical con-
nector or the USB 3.1 electrical connector) is installed in the
port area 505b. Therefore, the chip 12 located in the chip area
50a can be electrically connected to the electrical connector
14 located in the port area 505 through the circuit board 50.

With reference to FIG. 2, in the present embodiment, a
circuit board 50 includes a plurality of patterned conductive
layers, a plurality of dielectric layers, and a plurality of con-
ductive vias. The dielectric layers and the patterned conduc-
tive layers are alternately stacked, and the conductive vias
pass through the dielectric layers, so as to connect the pat-
terned conductive layers.

The patterned conductive layers include a first patterned
conductive layer 51-1, a second patterned conductive layer
51-2, a third patterned conductive layer 51-3, and a fourth
patterned conductive layer 51-4. The dielectric layers include
a dielectric core layer 52-0, a first dielectric layer 52-1, and a
second dielectric layer 52-2. The conductive vias include
conductive vias 53-1,53-2, and 53-3. The dielectric core layer
52-0is located between the second patterned conductive layer
51-2 and the third patterned conductive layer 51-3 and elec-
trically connected to the second patterned conductive layer
51-2 and the third patterned conductive layer 51-3 through the
conductive via 53-1. The first dielectric layer 52-1 is located
between the first patterned conductive layer 51-1 and the
second patterned conductive layer 51-2 and electrically con-
nected to the first patterned conductive layer 51-1 and the
second patterned conductive layer 51-2 through the conduc-
tive via 53-2. The second dielectric layer 52-2 is located
between the third patterned conductive layer 51-3 and the
fourth patterned conductive layer 51-4 and electrically con-
nected to the third patterned conductive layer 51-3 and the
fourth patterned conductive layer 51-4 through the conduc-
tive via 53-3. A thickness of the dielectric core layer 52-0 is
greater than a thickness of the first dielectric layer 52-1 and a
thickness of the second dielectric layer 52-2. A first solder
mask layer 52-3 covers the first patterned conductive layer
51-1. A second solder mask layer 52-4 covers the fourth
patterned conductive layer 51-4. In the present embodiment,
the third patterned conductive layer 51-3 substantially con-
stitutes a power plane; in another embodiment, the third pat-
terned conductive layer 51-3 substantially constitutes a non-
ground plane, e.g., a signal plane. The circuit board 50
described in the present embodiment may be a fourth-layer
board. According to the present embodiment, the conductive
vias 53-1, 53-2, and 53-3 directly pass through the first pat-
terned conductive layer 51-1, the second patterned conduc-
tive layer 51-2, the third patterned conductive layer 51-3, and
the fourth patterned conductive layer 51-4. According to
another embodiment, the conductive vias do not directly pass
through the patterned conductive layers (not shown).

With reference to FIG. 2, FIG. 3, and FIG. 4, the circuit
board 50 further includes a circuit layout structure 100 that
has a first differential pair 110, a second differential pair 120,
and a third differential pair 130. The first differential pair 110
includes a pair of signal paths, and the pair of signal paths may
be a transmitting differential pair Tx+ and Tx- compatible
with USB 3.0 or USB 3.1, for instance. The second differen-
tial pair 120 includes a pair of signal paths, and the pair of
signal paths may be a receiving differential pair Rx+ and Rx—
compatible with USB 3.0 or USB 3.1, for instance. Note that
the locations of the first and second differential pairs 110 and
120 depicted in FIG. 4 are exemplary and should not be
construed as limitations to the invention. The third differen-
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tial pair 130 includes a pair of signal paths, and the pair of
signal paths may be a transmitting/receiving differential pair
D+ and D- compatible with USB 1.0 or USB 2.0, for
instance. Generally, the transmitting/receiving differential
signal terminals (D+ and D-) work in a half-duplex transmis-
sion mode, i.e., only one of signal transmission and signal
reception can be conducted. In such mode, data cannot be
received during data transmission, and data cannot be trans-
mitted during data reception. By contrast, in the USB 3.0 or
3.1 architecture, the transmitting differential signal terminals
(Tx+ and Tx-) and the receiving differential signal terminals
(Rx+ and Rx-) work in a full-duplex transmission mode, i.e.,
signal transmission or reception can be directly and simulta-
neously conducted.

In the circuit layout structure connected between the USB
3.0 chip and the USB 3.0 electrical connector in the conven-
tional circuit board, the three differential pairs are all
arranged in the patterned conductive layer that is not
grounded, e.g., the first patterned conductive layer 51-1
depicted in FIG. 2, and there will be a ground plane (e.g., the
second patterned conductive layer 51-2 depicted in FIG. 2)
nearby. However, in the USB 3.0 or 3.1 architecture, the
transmitting or receiving differential pairs located in the non-
grounded patterned conductive layer may cause EMI/RFI to
other devices (e.g., the wireless module of the wireless
mouse) during signal transmission or reception. A circuit
layout structure capable of resolving said issue is thus pro-
vided herein.

With reference to FIG. 2, FIG. 3, FIG. 4, and FIG. 5, the
first differential pair 110 extends from the inside of the chip
area 50a to the outside of the chip area 50a through a pair of
traces T1 of the first patterned conductive layer 51-1 and is
connected down to the second patterned conductive layer
51-2 through a pair of conductive vias 53-2. The first difter-
ential pair 110 then extends between the chip area 504 and the
port area 505 through a pair of traces T2 of the second pat-
terned conductive layer 51-2 and is connected up to the first
patterned conductive layer 51-1 through another pair of con-
ductive vias 53-2. Through the pair of traces T1 of the first
patterned conductive layer 51-1, the first differential pair 110
extends from the outside of the port area 505 (e.g., a device
area) to the inside of the port area 50b. According to the
present embodiment, the circuit board 50 may be further
equipped with a device area 50c¢; through at least one pair of
traces T1 of the first patterned conductive layer 51-1, the first
differential pair 110 extends to pass through the device area
50c¢ and then extends from the outside of the port area 505 to
the inside of the port area 5056. Capacitors, electronic dis-
charge protection devices, and other devices may be located
in the device area S0c. In another embodiment of the inven-
tion, the circuit board 50 is not equipped with the device area
50c. In detail, the first differential pair 110 extends between
the chip area 50a and the port area 505 through a pair of traces
T2 of the second patterned conductive layer 51-2 and the first
differential pair 110 is directly connected up to the port area
505 of the first patterned conductive layer 51-1 through
another pair of conductive vias.

With reference to F1G. 2, F1G. 3, FIG. 4, and FIG. 5, similar
to the first differential pair 110, the second differential pair
120 extends from the inside of the chip area 504 to the outside
of the chip area 50qa through a pair of traces T1 of the first
patterned conductive layer 51-1 and is connected to the sec-
ond patterned conductive layer 51-2 through a pair of con-
ductive vias 53-2. The second differential pair 120 then
extends between the chip area 50a and the port area 505
through a pair of traces T2 of the second patterned conductive
layer 51-2 and is connected up to the first patterned conduc-
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tive layer 51-1 through another pair of conductive vias 53-2.
Through the pair of traces T1 of the first patterned conductive
layer 51-1, the second differential pair 120 extends from the
outside of the port area 505 (e.g., a device area) to the inside
of the port area 505. According to the present embodiment,
through at least one pair of traces T1 of the first patterned
conductive layer 51-1, the second differential pair 120 may
extend to pass through the device area 50¢ and may then
extend from the outside ofthe port area 505 to the inside of the
port area 505. Capacitors, electronic discharge protection
devices, and other devices may be located in the device area
50c¢. In another embodiment of the invention, the circuit board
50 is not equipped with the device area 50c. In detail, the
second differential pair 120 extends between the chip area
50a and the port area 505 through a pair of traces T2 of the
second patterned conductive layer 51-2 and the second dif-
ferential pair 120 is directly connected up to the port area 505
of the first patterned conductive layer 51-1 through another
pair of conductive vias.

With reference to FIG. 3, FIG. 4, and FIG. 5, the first
differential pair 110 extends to the outside of the chip area 50a
through a portion (i.e., a pair of traces T1) of the first patterned
conductive layer 51-1, continuously extends to pass through a
portion (i.e., a pair of traces T2) of the second patterned
conductive layer 51-2, and then extends to the port area 505
through another portion (i.e., another pair of traces T1) of the
first patterned conductive layer 51-1. The second differential
pair 120 and the first different pair 110 extend in a similar
manner. With reference to FIG. 3, FIG. 4, and FIG. 6, different
from the first and second differential pairs 110 and 120, the
third differential pair 130 extends from the chip area 50a
directly to the port area 505 through a portion (i.e., a pair of
traces T1) of the first patterned conductive layer 51-1. The
main extension parts of the first and second differential pairs
110 and 120 are moved from the first patterned conductive
layer 51-1 to the second patterned conductive layer 51-2,
which not only resolves the issue of dense distribution of
traces but also reduces interference (e.g., EMI/RFI) with the
environment during signal transmission due to the shielding
effect achieved by the ground plane G of the first patterned
conductive layer 51-1. The detailed explanation of the ground
plane G is provided hereinafter.

With reference to FIG. 2, FIG. 3, and FIG. 4, the circuit
layout structure 100 further includes a first ground plane 150
and a second ground plane 160. The first ground plane 150 is
constituted by the first patterned conductive layer 51-1. An
orthogonal projection of the first differential pair 110 on the
second patterned conductive layer 51-2 overlaps the first
ground plane 150. An orthogonal projection of the second
differential pair 120 on the second patterned conductive layer
51-2 overlaps the first ground plane 150. The second ground
plane 160 is constituted by the second patterned conductive
layer 51-2 and has a first opening 160q and a second opening
16054. The first differential pair 110 extends in the first open-
ing 160a through the second patterned conductive layer 51-2.
The second differential pair 120 extends in the second open-
ing 1604 through the second patterned conductive layer 51-2.
Namely, each different pair 110 or 120 merely passes through
one of the openings 160a and 1605, and the two differential
pairs do not share the same opening. A portion of the second
ground plane 160 is further located between the first difter-
ential pair 110 and the second differential pair 120. That is, a
portion of the second ground plane 160 is located between the
first opening 160a¢ and the second opening 1605. Hence,
according to the present embodiment, the differential pairs
110 and 120 configured to transmit signals are arranged on the
ground plane; through the vertical shielding effect achieved
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by the first ground plane 150 and the horizontal shielding
effect achieved by the second ground plane 160, the interfer-
ence (e.g., EMI/RFI) with the environment during signal
transmission through the first and second differential pairs
110 and 120 can be reduced.

With reference to FIG. 3 and FIG. 4, some of the conduc-
tive vias 53-2 are located next to the first differential pair 110
and the second differential pair 120; some of the conductive
vias 53-2 are located between the first differential pair 110
and the second differential pair 120. That is, the conductive
vias 53-2 extend along a direction in which the first differen-
tial pair 110 extends in the first opening 160a of the second
patterned conductive layer 51-2 and along a direction in
which the second differential pair 120 extends in the second
opening 1605 of the second patterned conductive layer 51-2.
It should be mentioned that the conductive vias 53-2 are
located next to or between the first differential pair 110 and
the second differential pair 120, which may further enhance
the shielding effects achieved by the first and second ground
planes 150 and 160.

In addition, according to the present embodiment, the first
differential pair 110 may be a transmitting differential pair
Tx+ and Tx- compatible with USB 3.0 or USB 3.1; the
second differential pair 120 may be a receiving differential
pair Rx+ and Rx- compatible with USB 3.0 or USB 3.1; the
third differential pair 130 may be a transmitting/receiving
differential pair D+ and D- compatible with USB 1.0 or USB
2.0. Besides, the main extension traces T2 of the first and
second differential pairs 110 and 120 are arranged at the
second patterned conductive layer 51-2, and the main exten-
sion traces T1 of the third differential pair 130 are arranged at
the first patterned conductive layer 51-1. Namely, the first and
second differential pairs 110 and 120 are located at the same
grounded layer, while the first differential pair 110 or the
second differential pair 120 is located at a layer different from
the layer where the third differential pair 130 is located.
Therefore, during the USB 3.0 or 3.1 signal transmission
through the first and second differential pairs 110 and 120 (at
the clock frequency of approximately 2.5 GHz), the interfer-
ence (e.g., EMI/RFI]) with the environment may be reduced
due to the vertical shielding effect achieved by the first ground
plane 150 and the horizontal shielding effect achieved by the
second ground plane 160. In addition, the frequency interfer-
ence issue does not frequently arise at the third differential
pair 130 which transmits USB 1.0 or 2.0 signals, and thus the
third differential pair 130 may be located at the topmost layer
(e.g., the first patterned conductive layer 51-1) in the same
manner as that provided in the related art.

With reference to FIG. 1, FIG. 3, and FIG. 4, the electrical
connector 14 described in the present embodiment is suitable
for plugging a wireless module 20 of a wireless mouse 30.
Signals are transmitted between the wireless module 20 and
the wireless mouse 30 in a wireless manner. If the clock
frequency (2.5 GHz) at which the first and second differential
pairs 110 and 120 depicted in FIG. 4 transmit signals is
substantially equal to or similar to the operating frequency
(2.4 GHz) of the wireless module 20, the electromagnetic
waves generated by the first and second differential pairs 110
and 120 may be vertically blocked by the first ground plane
150 and horizontally blocked by the second ground plane
160, so as to reduce the RFI with the wireless module 20 and
allow the wireless mouse 30 to work as usual.

To sum up, according to an embodiment of the invention,
the first and second differential pairs initially arranged at the
non-grounded patterned conductive layer are moved to the
grounded patterned conductive layer; through the vertical
shielding effect achieved by the first ground plane and the
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horizontal shielding effect achieved by the second ground
plane, the interference with the environment during signal
transmission through the first and second differential pairs
can be reduced.

As to the device (e.g., a hub) applying the USB 3.0 trans-
mission protocol (with the clock frequency at 2.5 GHz) and
the existing device with the operating frequency at 2.5 GHz,
the resultant interference with the environment can be
reduced according to an embodiment of the invention, such
that the RFI with the wireless device (e.g., the wireless mod-
ule of the wireless mouse) with the operating frequency at 2.4
GHz (close to 2.5 GHz) can also be reduced.

Although the invention has been described with reference
to the above embodiments, it will be apparent to one of
ordinary skill in the art that modifications to the described
embodiments may be made without departing from the spirit
of the invention. Accordingly, the scope of the invention will
be defined by the attached claims and not by the above
detailed descriptions.

What is claimed is:

1. A circuit layout structure suitable for a circuit board, the
circuit board having a chip area, a port area, a first patterned
conductive layer, a second conductive layer, a dielectric layer,
and a plurality of conductive vias, the first patterned conduc-
tive layer and the second patterned conductive layer being
separated from each other by the dielectric layer, the conduc-
tive vias being electrically connected to the first patterned
conductive layer and the second patterned conductive layer,
the circuit layout structure comprising:

a first differential pair extending from an inside of the chip
area to an outside of the chip area through the first
patterned conductive layer and extending between the
chip area and the port area through the second patterned
conductive layer;

a second differential pair extending from the inside of the
chip area to the outside of the chip area through the first
patterned conductive layer and extending between the
chip area and the port area through the second patterned
conductive layer;

a third differential pair extending from the chip area to the
port area through the first patterned conductive layer;

a first ground plane constituted by the first patterned con-
ductive layer, an orthogonal projection of the first dif-
ferential pair on the second patterned conductive layer
overlapping the first ground plane, an orthogonal pro-
jection of the second differential pair on the second
patterned conductive layer overlapping the first ground
plane; and

a second ground plane constituted by the second patterned
conductive layer, the second ground plane having a first
opening and a second opening, the first differential pair
and the second differential pair respectively extending in
the first opening and the second opening through the
second patterned conductive layer.

2. The circuit layout structure as recited in claim 1, wherein
the conductive vias are located next to the first differential
pair and the second differential pair, located between the first
differential pair and the second differential pair, or located
next to and between the first differential pair and the second
differential pair.

3. The circuit layout structure as recited in claim 1, wherein
the first differential pair extends from an outside of the port
area to an inside of the port area through the first patterned
conductive layer, and the second differential pair extends
from the outside of the port area to the inside of the port area
through the first patterned conductive layer.
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4. The circuit layout structure as recited in claim 1, wherein
the first differential pair is directly connected up to the port
area of the first patterned conductive layer, and the second
differential pair is directly connected up to the port area of the
first patterned conductive layer.

5. The circuit layout structure as recited in claim 1, wherein
a portion of the second ground plane is located between the
first differential pair and the second differential pair.

6. The circuit layout structure as recited in claim 1, wherein
the first differential pair is a transmitting differential pair Tx+
and Tx- compatible with USB 3.0 or USB 3.1, the second
differential pair is a receiving differential pair Rx+ and Rx-
compatible with USB 3.0 or USB 3.1, and the third differen-
tial pair is a transmitting/receiving differential pair D+ and
D- compatible with USB 1.0 or USB 2.0.

7. The circuit layout structure as recited in claim 1, wherein
the first differential pair or the second differential pair has
vertical shielding effect achieved by the first ground plane and
the horizontal shielding effect achieved by the second ground
plane.

8. A circuit board suitable for a chip and an electrical
connector to be installed on the circuit board, the circuit board
having a chip area where the chip is installed and a port area
where the electrical connector is installed, the circuit board
comprising:

aplurality of patterned conductive layers comprising a first

patterned conductive layer and a second patterned con-
ductive layer, wherein the first patterned conductive
layer is an outermost patterned conductive layer of the
patterned conductive layers, and the second patterned
conductive layer is adjacent to the first patterned con-
ductive layer;

a plurality of dielectric layers, the dielectric layers and the

patterned conductive layers being alternately stacked;

aplurality of conductive vias passing through the dielectric
layers, so as to connect the patterned conductive layers;
and

a circuit layout structure comprising:

a first differential pair extending from an inside of the
chip areato an outside of the chip area through the first
patterned conductive layer and extending between the
chip area and the port area through the second pat-
terned conductive layer;

a second differential pair extending from the inside of
the chip area to the outside of the chip area through the
first patterned conductive layer and extending
between the chip area and the port area through the
second patterned conductive layer;

a third differential pair extending from the chip area to
the port area through the first patterned conductive
layer;

a first ground plane constituted by the first patterned
conductive layer, an orthogonal projection of the first
differential pair on the second patterned conductive
layer overlapping the first ground plane, an orthogo-
nal projection of the second differential pair on the
second patterned conductive layer overlapping the
first ground plane; and

a second ground plane constituted by the second pat-
terned conductive layer, the second ground plane hav-
ing a first opening and a second opening, the first
differential pair and the second differential pair
respectively extending in the first opening and the
second opening through the second patterned conduc-
tive layer.

9. The circuit board as recited in claim 8, wherein the
conductive vias are located next to the first differential pair
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and the second differential pair, located between the first
differential pair and the second differential pair, or located
next to and between the first differential pair and the second
differential pair.

10. The circuit board as recited in claim 8, wherein the first
differential pair extends from an outside of the port area to an
inside of the port area through the first patterned conductive
layer, and the second differential pair extends from the out-
side of the port area to the inside of the port area through the
first patterned conductive layer.

11. The circuit board as recited in claim 8, wherein a
portion of the second ground plane is located between the first
differential pair and the second differential pair.

12. The circuit board as recited in claim 8, wherein the first
differential pair is a transmitting differential pair Tx+ and Tx-
compatible with USB 3.0 or USB 3.1, the second differential
pair is a receiving differential pair Rx+ and Rx- compatible
with USB 3.0 or USB 3.1, and the third differential pair is a
transmitting/receiving differential pair D+ and D- compat-
ible with USB 1.0 or USB 2.0.

13. The circuit board as recited in claim 8, wherein the
patterned conductive layers further comprise a third patterned
conductive layer and a fourth patterned conductive layer, the
dielectric layers comprise a dielectric core layer, a first dielec-
tric layer, and a second dielectric layer, the first dielectric
layer is located between the first patterned conductive layer
and the second patterned conductive layer, the dielectric core
layer is located between the second patterned conductive
layer and the third patterned conductive layer, the second
dielectric layer is located between the third patterned conduc-
tive layer and the fourth patterned conductive layer, and a
thickness of the dielectric core layer is greater than a thick-
ness of the first dielectric layer and a thickness of the second
dielectric layer.

14. The circuit board as recited in claim 13, wherein the
third patterned conductive layer substantially constitutes a
power plane.

15. An electronic assembly comprising:

acircuitboard having a chip area and a port area, the circuit

board comprising:

a plurality of patterned conductive layers comprising a
first patterned conductive layer and a second pat-
terned conductive layer, wherein the first patterned
conductive layer is an outermost patterned conductive
layer of the patterned conductive layers, and the sec-
ond patterned conductive layer is adjacent to the first
patterned conductive layer;

a plurality of dielectric layers, the dielectric layers and
the patterned conductive layers being alternately
stacked;

aplurality of conductive vias passing through the dielec-
tric layers, so as to connect the patterned conductive
layers; and

a circuit layout structure comprising:

a first differential pair extending from an inside of the
chip area to an outside of the chip area through the
first patterned conductive layer, extending between
the chip area and the port area through the second
patterned conductive layer, and extending from an
outside of the port area to an inside of the port area
through the first patterned conductive layer;

a second differential pair extending from the inside of
the chip area to the outside of the chip area through
the first patterned conductive layer, extending
between the chip area and the port area through the
second patterned conductive layer, and extending
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from the outside of the port area to the inside of the
port area through the first patterned conductive
layer;

athird differential pair extending from the chip area to
the port area through the first patterned conductive
layer;

a first ground plane constituted by the first patterned
conductive layer, an orthogonal projection of the
first differential pair on the second patterned con-
ductive layer overlapping the first ground plane, an
orthogonal projection of the second differential
pair on the second patterned conductive layer over-
lapping the first ground plane; and

a second ground plane constituted by the second pat-
terned conductive layer, the second ground plane
having a first opening and a second opening, the
first differential pair and the second differential pair
respectively extending in the first opening and the
second opening through the second patterned con-
ductive layer;

a chip installed in the chip area of the circuit board; and

an electrical connector installed in the port area of the

circuit board.

16. The electronic assembly as recited in claim 15, wherein
the conductive vias are located next to the first differential
pair and the second differential pair, located between the first
differential pair and the second differential pair, or located
next to and between the first differential pair and the second
differential pair.

17. The electronic assembly as recited in claim 15, wherein
the first differential pair extends from an outside of the port
area to an inside of the port area through the first patterned
conductive layer, and the second differential pair extends
from the outside of the port area to the inside of the port area
through the first patterned conductive layer.

18. The electronic assembly as recited in claim 15, wherein
a portion of the second ground plane is located between the
first differential pair and the second differential pair.

19. The electronic assembly as recited in claim 15, wherein
the first differential pair is a transmitting differential pair Tx+
and Tx- compatible with USB 3.0 or USB 3.1, the second
differential pair is a receiving differential pair Rx+ and Rx-
compatible with USB 3.0 or USB 3.1, and the third differen-
tial pair is a transmitting/receiving differential pair D+ and
D- compatible with USB 1.0 or USB 2.0.

20. The electronic assembly as recited in claim 15, wherein
the patterned conductive layers further comprise a third pat-
terned conductive layer and a fourth patterned conductive
layer, the dielectric layers comprise a dielectric core layer, a
first dielectric layer, and a second dielectric layer, the first
dielectric layer is located between the first patterned conduc-
tive layer and the second patterned conductive layer, the
dielectric core layer is located between the second patterned
conductive layer and the third patterned conductive layer, the
second dielectric layer is located between the third patterned
conductive layer and the fourth patterned conductive layer,
and a thickness of the dielectric core layer is greater than a
thickness of the first dielectric layer and a thickness of the
second dielectric layer.

21. The electronic assembly as recited in claim 15, wherein
the electrical connector is suitable for plugging a wireless
module, and an operating frequency of the wireless module is
substantially equal to a clock frequency of signals transmitted
by the first differential pair or the second differential pair.
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